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mm&] mmm 

3 £ £#$t £ iT -5 M E M S mUa 
fffiaMEMS^itgPtt, R F —MEM SX^f y ^ £tfit*:T Zl £ £#£££-f 

*iff#3S i ih««m ems mm* 

f&fHM EMS flg&ffi it. W.mzmWi 3 ft t~% 1 72rMH 2 0RF-MEMS^ 
* * £ li T ^ £ r £ & #^ i: iT S If l * fc ti 2 iB«tf>M E M s mm* 

f&SBMEMSfllSiBPtt, grffBR F-MEMS^-f y £ > tf- 

[»#«5] 

t9faMEMS«t5gfiPtt, jit^JiC^Stlfelll Ml2©RF-MEMS^>f 
y ^ i: , — ^tfaHlCDRF-MEMS^>f >yf a^2CDRF-MEMSX>f 
y^©IBttj&K:«ttSft, flS^ttSSlcM^tlfef 3(Z)RF-MEMSX 

>r * ^ &#x. r v> & 3 t n 1- & m&m 1 ta«©M e m s mm* 

[»#«6] 

MfHM EMS ^gli/N° y >r - SMfc $ ft, iufElgftii^ £ Bufa^^HISS £ \i V V 

-rtifrizmmoM ems mm* 

[0 0 0 1 ] 
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MEMS (Micro Electro Mechanical System) $gS£Kfi"5o 
[0 0 0 2] 

m&> MEMS (Micro Electro Mechanical System ($$/Mt^,li$r>*^ A 
) ) ^ofr<D##T'iij£<JgMft$*lTV^ 0 3CDMEMS&RF (Radio 
Frequency);*^ y *-JC$M"*-fttf, tei£l»3c$:<gMT*£ S £ t.%K.*7ffl&"2<D 

[0 0 0 3] 

»*SS>i© RF-MEMS7>f»; f ©I^«i/S 1 2 (C^-f „ EI 1 2 IC 
a^J^lC, lORF-MEMS^-Y'yf 1 lit 2o©f«iil 1 a, 11 
borate nlgr^M^l lc Mild, llet^WiH/Stftot 
V*S. 1 1 d 1 3 tCtfettStl, lie iZ&j]^ 1 4 

StlTV^S. fit, fttlil'l a, 11 b<£>? %(D— J]iZ\f&m&tf$ltia£ 

ft, tofr ft S. 

[0 0 0 4] 

I©RF-MEMSX>f yf©^M*M$:®l 3|C^t a EI 1 3 (a) 
li, I©RF-MEMS^-f «yf ®?iS0?:^b, 013 (b) ti, 30RF- 
MEMSX^f^f^-^>tI©l^ 013(a) iZ^-TWmm A - A* 
"C-WWlUfcilS^WTffir&^L/, 013 (c) li, -®RF-MEMSX>fyf^ 
7t-zfy^m<^m^(D. 013 (a) iC^-T^^B-B' Tf^JWTUfcfc^WWr 
®£;SU 013 (d) fij\ rfflRF-MEMSX^^f^i'n-X^i©^ 
013 (a) {C^f^m^A-A' T?SJ»rLfcfc#(©WTS&3*U 013 ( 
e) li, 30RF-MEMSX>f«yf^^n-XWi^, 013 (a) (C 
^•t^JWTjSB-B* -e^JWTLfeil^©WT®S:^"t. 
[0 0 0 5] 

01 3 (c^-r<fce>&c, fisii i btes«3 o±(c@£3ft, iitin 

a«, S«3 0_ttc£j&2 0 a#Jfcy##«bft£#*f t>^2 0 tcgjg £ ftT V\£ 
o «T1&^£6^ 1 1 c fcfc, 0 2 0 a fc&affflaSSaHCtttt 
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£41, Ml Id, 1 1 ettl«3 0±{C^f.*lt^S. i*t«il 1 a, 1 

i b izm&fimtia-zti&^viMT'iz. mi 3 (to , ( C ) iz^-r^oiznn^ 
m2 oitm^ir. ntmmM^-i 1 id, n e izmmv^. z\<n>t=. 

tb. 7.4v^\ 1 y>4»£&oTV^„ ^*UC*fLT, itfll 1 a 

, 1 1 b (C«JE*^p-5T$tl-5i:, Ell 3 (d) , (e) lZm~?£?lZ. m>n%±s 

iz£>)ftw%m2 ot>mfr. «iii«^iic^Mii d, netiiu 

[0 0 0 6] 

^ © <k C) &#*MM<7> RF-MEMS^^f i yf it fc££ift3c#4> < o 
£#tfeS*3*iTV*&. L**U fi!iS0RF-MEMS^>f>yflt — «tc 

&ms»mcz> RF-MEMS7>f9 ^zm&mmmmzmm vzonvfrm 

, #*!Et&S!tf) R F - M E M s tf>MfrSJ± ^tt5fe'(-ti< tsr i: (c & 

So {svx«g»F«jEE-ett#iS'i£* ,t fit« , r§«ivxi:vx^raja*' { *ofc. 

[0 0 0 7] 

RF-MEMSX^f y*<Dmffln&*3-l±-t2>fc&b<DAy- I CISi8£ 
RF-MEMSX^ y^-fc— ' fomMikhTm&.-t&Z. e>*l£ z.<Dm 

-£\ ^©#£^5/^- I CHI^f)^t5;'f^RF-MEMSX>f>yf 

[0 0 0 8] 
[0 0 0 9] 
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iaS^HIK»CJ:oT»^Stlfc«£EtCJ:oTKlftStlSMEMS*5t«P^, 
[0 0 10] 

l9l3MEMS*3t«Ptt, RF-MEMSX>f'yf &iATV^ : feIV> 0 
[0011] 

fcfc, |&3BMEMS.«3taPtt, [i:^J{C^M$tl^mi^M^2(Z)RF-MEM 
[0 0 12] 

fufBMEMS^iiSmi, MfaRF-MEMSX>r y^£-f >bT-^f 
IE $ tl Bfflft £ fit X. T V * T & & V * . 
[0013] 

fcfc, ifjfBMEMS*^g|5&, HC^JlCg?iK3*lfe«lBM»2©RF-MEM 
SX^fyfi:, -s^^grjfHH l©RF-MEMS^^7f if 2CRF-MEM 

s^-f v^©js«/sitcigitts*i, m«3^ieifi«»K:teittatife«3 ©r f -me 

[0014] 
[0 0 15] 
[0 0 16] 

c* i mmmm) 

(DM EMS 1 t£, flJAliLED (Light Emitting Diode) IfettLD (Lase 
r diode) r £ Emytm^ 2 a % & Z> ^KM^-mm 2 il, |S^lJCfi|«53tlfelS»© 
S3fe*>f*- K5 x , • • 5 n ^f,«:S$»5i:, ^«HIS&7i:, ME 
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o 

S10&, M;ttf, RF-MEMS^^>yf, MEMS57- MEMS^-f 
yf\ MEMST^^:n-#^©V^*l-e£>oT : k&^ 0 £ S^HIS& 5 & 

£ tm«iai8 7 mems i o zmm-t zmmmm 4 zwmv, i*v?±iz 
m&zn&o mmmm^ ^mems i o u-v^^j&m-t&^hib 

[0 0 17] 

$*l£„ Z.<DmM-Zfttc%*. ^^tlll^5 ZWm-t J*- K5 j (i = 
1, • • n) 7b^^-t<2>^> #Sft#V;tf--F5 ^yy-F^V-Fi: 

©^ic^ciit^i:^. ^^^-r^-F5 i (i = i, • • n) ©to 

CD^SJ±tt^«HIS&7 ^ITMEMS 1 0 ©$iJW«MlCM£ *U MEMS1 
0#S&fM*£. r©MEMS 1 0 <Z)gfrf£tf>f?ltl£, Sl^^iaft 2 6> © 

^©^W&ffihf -53illCJ: y, »«ia»7K:j:oT±iaiW»m*lfiI&JS3l»S-& 

[0 0 18] 

r©J:^tC*^Jfi^JRK:feV%Ttt, MEMS 1 0 S fctfxDi^SJEW: 

, ««©S^f>r*- 5 . (i = l, • • n) &ttt#RC 

^L&^ftiag&5{CJ:oT#T^S 0 * fe, H|S8tf)MfrSP&, g#EI»5i:# 
fC J: »; T>f V l^-^3>2n£#jSftig^lIIi&2T*&£o 3 ©^S^ljl^-EK 2 tt, 

EMs<Dmmmns±^. ac (3^^) t^dc (hcsk) t*%, isicn^ii:^ 

MEMS<D|g|&11ffi£ Ltil 6 0V^±« 10 0V«±, ££l£6 0 0VJ^± 

bv>=fo<7)=b&y, 3ti^{i_t^©^^nii2&5 tcfcoT-ertgii^y, *y& 
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O 

[0 0 19] 

nmMmtiz&^x zmizn^mzmmznx^zoyx, ;j xicm~?z & 

[0 0 2 0] 

[0 0 2 1] 
[0 0 2 2] 

[0023]. 
[0 0 2 4] 

#ClC, *|§B^©||2^i6^{Cj:^MEMSiSa©«^?:|lI2 (C^fo r<Z>3g 
2»I©MEMSiIlA[t miMMl&n(DMEMSmmilZjS\<\X. M 
EMS 1 0 ^RF-MEMS7^f-yf 1 1 iZ.\gt : £$k7LfcW$ l £.f& oT^S= RF 
-MEMSX^^fl lte, #«|gmMT'$)oT. ittll la, llbt. 
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-vSMmm* net end, net, xtim* nt, m**^ 1 4 1 
zmz-T^z> 0 m&i 1 dtuMf 1 3izmwizn. m&i 1 ettw^sg^i 

4 JCg^SJlTV^S. f bt, tiSil 1 a, 1 1 b£>e>*>tf) — #lCte^«& 
jW#tJ3*l, ffi^JCttffi«&*«EPiDS*lS. iORF-MEMS7-f>yf llffl 

m%.i*&mm"et&mLfcmi 3 izmtz 

[0 0 2 5] 

», g^lF E T 8 t, MRl, R2i^Iit^S„ g^SFET8(t K 

F E T 8 CD K'W>ttRF-MEMS 1 i 0>#«*fB 1 1 bJCj&ffiStU 
HRF-MEMS 1 1 CDi£««® 1 1 a lCgM83*l<5„ 
[0 0 2 6] 

rOHM^ffiUCfc^Tte, i^f F E T 8 li; - V'J t^St'feot, #8ftit 

. fit, £<Z>ffiS&«JBE«0 3 lC^fM@H7 ^ITRF-MEMS^^f y 
-3=- 1 1 60#«*^1 la, 11 btcepflnsti*. -rsi:, «T«&SMKt-?l 1 
^CgiL, RF-MEMS^>vf lDd^^It^U, AiJ^Utffi 
14^if5. 5§y6^EIS^2^3 , 6CD^5:^jfr-g> t, ^ft® 

s& 5 ©H3g<z)mfi^tt* t & *; , mmm& i *mm-t zm&m f e t 8 h 

J: l J, lliilla, llbWIU RF-MEMS7>f»;f 11^*7 
ttffifc&S. #Hj67gJStcfc^Ttt, RF-MEMSX>f«yf 1 ltt, ii 

«Bftt*7««Ce, ilSil la, 11 bWJC^JEESrBIiWrsrtJCJ:*;, * 

>^nt&o£#, #m*fgi i a, i i brajcmjE&ep 

i!lDttl^7tli:*§RF-MEMS^^ >yf T'feot : foKV\ 0 
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[0 0 2 7] 

u±m.wv&£oiz. ^mmmwuz^mi, mimmmmtmmiz. jjx<d 

[0 0 2 8] 

(f3H»I) 

*ftm<D&3mmmMiz&&MEMsmm(DMf&%:m4izB-to z\<dw, 

SH^lUCfc^MEMSlgfi 1 Bit, m2<Z>MMmmiZ&\,\T. RF-MEM 

s^-f 1 1 i:-r >¥-#yxM&znfcmm 5 ^mr^zmua^r=.m^n^ 

[0 0 2 9] 

- 3 mmmm &m 2 mmmm t mm&$ij$k & m-t & z. t. 0 1. v & v n 

o 

[0 0 3 0] 

mz, *ftm(D&4mMmMiz&z>MEMsmm<z>mf&zm5 fc^-r„ zom 

4HIfI{:i:5MEMSiilC{i, H 2 mMl&MlZ £ <^T, RF-MEMS 
X-fy^-l l©f^t>U(C, tfOTC^M£4x£2f@tf)RF -MEMS*-f 1 1 
x , 1 1 2 l:fl-tfeMi:^otV^ 0 
[0 0 3 1 ] 

RF-MEMSX^-yf 1 1 x te, ^«Sg»fM-e$> o T, iiiil 1 a x , 
llb^, -^mmm^l l c 1 t. &&1 l d lf lle 1 ££fii>LTV^ 0 
RF-MEMSX>f7f 1 1 i£*IgtfrMT*&oT, fWH 1 a 2 , 1 

lb 2 t RTSf^M^l lc 2 t 1 d 2 , lie 2 £Srfit*.TV*S 0 ^ 

ITM lld 1 ttAlfrSg^ 1 3 JC 8MB 3*1, llej nd 2 i;i 

gj^i i e gttm^rsi^i 4jcg?iKsnTv%s 0 fit, 011111 
a x , 1 1 a 2 iz&m\zmKtznxi&m&tfm\!t*ti. iib lt iib 2 t±^ 
atctftastitwiffi^Winaix*. 
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O 

[0 0 3 2] 
[0 0 3 3] 
[0 0 3 4] 

smWMMlz j:£MEMS|ggl Dli. ®5 lC^H4HJg?M&C£VNT, M#f 
iCg^sStlT^fi^RF-MEMSX-f lip 11 2 £. -i > tf- 

[0 0 3 5] 

3 5 mmmm *>m 4 m^ist t mm^m^ zm-t z ^ n t±a e> * t* % & ^ 

a 

[0 0 3 6] 
(I6»I) 

#CtC, *»^©«6|IS6^JBICJ:SM-EMS$|«©#^S:0 7 {C^1" 0 3.(7)11 
6 HJ67£JK©M EMS i£S 1 E li, EI 5 iC^f H 4 HJ67gJS<Z>M EMS =gS 1 C 
IC£^T, J)ffefCRF-MEMS^>f»;f-l 1 3 &f8tf 
[0 0 3 7] 

RF-MEMSX-f >yf 1 1 3 I1 RF-MEMSX-f 1 1 x tt, 
llt'feot, &m«4il 1 a 3 , llbgt, RTKr^MT-l lc 3 ii, gfcSU 
1 d 3, 1 1 e 3 £fitx.TV^„ 1 le 3 (t RF-MEMSX^f^f 1 
1 1 ©i* 1 1 e ^RF-MEMS^^fyf 1 1 2 1 1 d 2 £ <Z)^M,& 

JCg&fcSjft, 1 d 3 li«ifim»JC««!Stl*. illll lb 3 tt 

rnmmm nb 1( nb 2 ^^jitc«iKstiTW«fi^msns4xs. 

[0 0 3 8] 
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IMS) #tt£*5£:ii:T'£S 0 

[0 0 3 9] 

(3fl 7 

7 Jlig7£l® <£>M EMS mU IF it. El 2 (C^t-H 2 HMI©M EMS =g« 1 A 
RF-MEMS^^fyf 1 l^fc'JCCM^RF-MEMS^-f 
1 7 £|gtt&«if&£&oTVN£ 0 
[0 0 4 0] 

I0RF-MEMS^^7f 1 7 it.. Ati^ 1 8 JCg^£ tlfe "Ti&^M^- 1 
7ai:, ffiM^l 9 ai:ii$tLfeg,^l 7 b ft^^" 1 9 MCigM2 *l 

i 7 c £*mx.x^z> a Ai;^i 8 mmm&i fc^LTse^iatts 

fl7 att&J&l 7 b, 17 cffl^CD- ^fC&MStl, *83fe*-?-[BI& 2 ^ 

i*17b, 1 7 cC0e)t,©ffi^{C^M$tl§o 
[0 0 4 1 ] 

[0 0 4 2] 

(m 8 mmmm) 

4 MOSFETItf «y^4 6h, MO S F E Tlif >y ^4 6 ilt^WC 
ii^tlfeMEMSM^tlfcMEMSf 8, 5 0 i:^«^ rtlfbtf) 

fitf&SiHi. A°^-^tt£4%T^£„ LEDf >y^4 2H Kll 73^31 7 |&6£ 
TMtcm&lgftiSi^igg^ £;£LT£U. MO S F E TigiH^ *y Z? 4 6 
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f«5{CiltS a ^CDHM^ffiUC&V^&i, LEDf >y^4 2 tMOS F 
[0 0 4 3] 
[0 0 4 4] 

#ac. #5PJICD^9|i^lUCj;£MEMS§gg(D^&£II! 1 0 tC^-f„ Z.(D 
$9HIII©MEMSlfi4 0A{t LEDf-y^4 2t, '>ij3>^f2- 
^4 4i:, MOSFETIif >y^4 6i;, MO S F E T!|if >v^4 6 
6UlC^$tl^MEMSX-r >yf*M$tltMEMSf >V^4 8 a, 5 0 a £. 
, 3tl?>0MOSFETIif >y^4 6, MEMSf'yy4 8a> 50at>f> 

tlTVN^., LEDf>y^42lt ^ 1 73rMH 7 ^Jfe^iC J3^^#§^^iaS& 2 
fc^LTfcU. MOS FET|gi&^>y^ , 4 6Ji, H 1 7 HM^® ^ft® 

i&5£J:tmm®!&7 £;£LTV^ 0 £ 5§^^tam 2 £^0i& 5 #*/ U 

Hi&7£SUC;J3^-tte, LEDf>y^4 2 £MO S F E T|gl&^^^ , 4 6 £&*fl«J 
LTI2«£*iTVn.5#, |s|-®±icafc^TIBfiU J/U 3>^a.-:74 4 ICJ: 

[0 0 4 5] 

Z&mMmMiZjS^TiZ, MEMSf>y^4 8a«t5MEMS^ 
•i 'yf^>»tt(CttMEMSf >y^5 0 a Mf^MEMS^-f 
J^7#Uil£&U> MEMSf-y^4 8 a &MtSMEMS^^'yf ^t7t 
iOi:t(:(iMEMSf >y^5 0 a Mf^MEMS^^ y & 
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[0 0 4 6] 
[0 0 4 7] 

(fg i o HJS^ffil) 

©H10 HlflOM E M S it 4 0 B (t LEDf-^4 2il, i/'j3>3tf 
a-y4 4.t MO S FETJ§gIfr^yX4 6 MO S F E Tlif >y ^4 6 
S^Cii$tltMEMS^>f yfAWStlfcMEMSf <y^4 8 b, 5 0 
bil, Zltl^<Z)MOS FET|ggft^yX4 6, MEMSf 'y^4 8 b % 50bi: 

<b$4lTVN§ 0 LEDf^4 2lt 1 7 ^^CfctfSlgftiji^ta 

S&2 fc^LTfcU, MOS FET»>^4 6(t |g 1 7 IIM^tf^ 

^HIS&5 <fc tm«[nl]& 7 fc^LTV^., ^^^Eli^ 2 h^tUi^ 5 ^ 

y =r>^^-L-^4 4 sioTSSiinsi fc&<£#EM»5 tcsist-r s. 

^HMmfCg^TH:, LEDf'^4 2 £MO S FET»f^4 6 it 

tc j: o r ^^-r & ck o \zm& u t a V> 

[0 0 4 8] 

3 0HMUCi3V\t(t MEMSf-y^4 8bMtSMEMSX 
^>yftMEMSf>y^50b 5:«^t5MEMS^^>yf ^ ^tC^">^fe^ 

[0 0 4 9] 
[0 0 5 0] 

(is i i mmmrn) 
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o^m i immmmiz ^smemsssi*, H2jc^-t»2igj6^«i©MEMssi 

glCfc^T, $fc#3iry-ISB& 2 ' ^HIS&5' MOS^-f >yf 7 0 ig 
^7 2 £&§r£iCi8tt£«$;£;&oTV^ 0 #gfti?i^[fin& 2 ' ft, MxJ£LED 
(Light Emitting Diode) ItliLD (Laser Diode) & iffg^Ht^ 2 afr&fltJfc 

(Dffi«^{RJ(C^$4x, ffi^RF-MEMSX^-yf 1 lOfilil 1 a \Z 
^M£;ft&fi|$;£&oTV^ 0 2©-SiiRF-MEMS^>fyf 1 1(0 

1 a&Cg^£*W WRF-MEMSX>f>yf 1 lffiltlll 1 

[0 0 5 1 ] 

T% RF-MEMS^>yf llfflittllla, 1 1 b &Cte!HS&£& U> 
HII&5' (cliffs <Z)M^(cMffi^l§^-r^o ^ft 

tai&5' <z)^«€m, Sc«m!?&7 ^/rut, Mos^-Y^f 7o©^-mcm 

3*1, MOSX^>yf7 0^>t§ o etrt7 2 (Ctt^MstU RF- 

MEMS^-f y^- 1 1 (DWmmM 11a, lib {C&M&£*f«f#^^- *l 

^titcj: #«diij^™^M^-i i ciz^mv. *smmm^i 1 

j&l 1 d, 1 1 e (C^-fS J:e>(C^U, fitH&X-f v ^-*yym£.tz2> 0 
[0 0 5 2] 

[0 0 5 3] 
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o 

[0 0 5 4] 

B\jj£frjj*mmzm^vz > ®&£f-\ l zmmi l z^ r f -mem s 

& & ^ ^ e> * T* %j & 

[0 0 5 5] 

_hfH^»M{C^V\Tl±, MEMS^RF-MEMSX>f^fT^^i^Co 

SMEMSilil ^-^ftX^y?-, T^^x-*^, 

[0 0 5 6] 
[5§W©^] 
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